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(54) Wireless telephone location system and method for emergency calls 



(57) An emergency call location tracing system 
comprising a wireless PBX composed of a number of 
base stations, each having a specific range and area of 
coverage. When emergency services (911) are Dialed 
from any mobile telephone, the PBX intercepts the 91 1 
call, and dynamically provides special treatment for this 
type of call before transmitting it. The PBX operates to 
identity the base station through which the call was 
transferred, and provides the caller extension number or 
DID number, and the base station being used, so that a 
ph one number and location identifier are encoded 
wit hin the coded information for the call being transmit- 
ted. The standard transmission protocol has subad- 
dress fields for use in encoding this information so that 



it can be included within the transmitted phone call. 
When received by the emergency services provider, the 
coded information can be obtained by appropriate 
decoding techniques, and a translation table may be 
used to identify the physical location of the base station 
initiating the call. Thus, a mobile telephone which tnrb- 
ates a n emer gency call "bene fits from the inventive sys- 
tem since its physica l locatiorTa nd extension number 
are coded with the telephone call itself, for use by the 
emergency service provider in quickly and more effi- 
ciently dispatching emergency services to the correct 
location 
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Description , 

FIELD OF THE INVENTION 

[0001] The present invention relates to telecommu- 
nications systems and equipment and more particu- 
larly, to an emergency call location tracing system for 
identifying the initiator of an emergency call routed over 
wireless transmission systems, in which a private 
branch exchange (PBX) is used to handle multiple tele- 
phone lines, hardwired and wireless, so that among a 
plurality of locations serviced by the PBX, a specific 
location can be identified for the initiator of the emer- 
gency call, enabling emergency services to be dis- 
patched without delay to the correct location. 

BACKGROUND OF THE INVENTION 

[0002] The emergency call system (911) imple- 
mented in the US and other countries to deal with life- 
threatening circumstances such as fire and violent 
crime has proven to be of inestimable value, since the 
system enables early dispatch of emergency serv ices, 
s uch as f iref ighting crews and police team s. These sy s- 
te ms are designed to identify the phone number inm at- 
, - i ng the eme r gency cal l, sin ce it may be necessary to call 
fcAAfa \ t his location back to obtain more information, and ve ry 
o ften the caller is emotionally upset and cannot pr ovide 
coherent information. However, the ability of the emer- 
gency system to identify the phone number of the loca- 
tion initiating the emergency call must also include t he 
abi lity to ide ntify and trace emergency calls that a re 
handled by a PBX which services a multiple of tele- 
ph one lines at different locations . 
[0003] Prior art emergency call tracing systems 
have addressed the problem of the interface between 
the hardwired, multiple telephone line PBX and the 
emergency call system, as descrbed in US Patents 
5,3 47,568 and 5, 235,630 to M oody et a). These patents 
desCTibeadevice for identifying a specif ic station, from 
among a plurality of physically dispersed locations serv- 
iced by a common PBX, which has initiated an emer- 
gency call. The device includes a harmonization module 
between the PBX and the public switched telephone 
network (PSTN) capable of transmitting identification 
information rega rding the initiation of the „ emergency 
call from a telephone station serviced by the P BX, and 
translatingjh e information into a phone number repre- 
sentative of the station. The emergency services and 
public safety officials are typically given a translation 
table which converts the phone numbers into physical 
locations, saving valuable time in dispatch of emer- 
gency services to locations having multiple, PBX-serv- 
iced telephone stations. 

[0004] The tremendous increase in the use of wire- 
less telephone transmission systems adds another 
dimension of complexity to the systems described 
above, since there are wireless PBX stations which 



service multiple wireless, mobile telephones. Many o f 
th ese mobOe telephones may be associated at any o ne 
ti me with a specific base station, having a specific ra nge 
a nd area of coverag e. If the caller moves beyond the 
5 range of the designated base station, the nearby base 
station will handle the cat). In the case of a wireless 
PBX, th e information norma lly used to identify the loca- 
tion iofthecallerisj>^ 

se rvices, s ince the y require the physical location of the 
io mobile telephone users, ft is also necessary to ins ure 
that th e emergency caller can be reached if more d etafls 
areneeded. 

[0005] In the case of telephones which are DID 
extensions (Direct Inward Dial, i.e. the extension can be 

is directly dialed from outside without reaching an attend- 
ant, automated or otherwise), t he DID teleph one 
number is mapped onto the transmission and sent out. 
In practice for many wireless PBX systems, wireless tel- 
ephone numbers are not DID, but are rather telephone 

20 numbers that are forwarded from the mobile telephone 
user's base station when they are not there. 
[0006] Therefore, it would be desirable to provide a 
solution to the problem o f identifying and tracing emer- 
gency calls which are initiat ed by mobile telephon es, so 

25 that appropriate emergency services and monit oring 
may be prcvlfled for those relying on emergency serv- 
ices to be dispatched to the correct location to handle 
crisis events. 

30 SUMMARY OF THE INVENTION 



[0007] Accordingly, it is a principal object of the 
invention to overcome the disadvantages of prior art 
emergency call tracing systems, and provide a novel 
emergency call location tracing system for use with 
wireless telephone call transmission systems in which a 
mobile telephone has intrtiated a call and Hs location 
must be identified. 

[0008] In accordance with the principles of the 
present invention, there is provided in a wireless tele- 
phone system having at least a plurality of base stati ons 
at different locations servicing mobile telephones , a sys- 
tem Jorjdentifyjng_tf^ 

whi ch has initiated a call to an emergency call ser vice 
location, said system comprising: 
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means for identifying an active base station which is 
relaying the initiated call to the emergency call serv- 
ice location; 

means for encoding the initiated call with a location 
ide ntifier associated wfth said acti ve base station; 
and 

mea ns for transmitting said encoded initiated ca ll to 
the emergency cajl seryjce location, 
such that when received at the emergen cy call 
service location, said location identi fier can be pro- 
vided forlise in dispatching emergency services. 
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[0009] In the preferred embodiment the emergency 
j call location tracing system comprises a wireless PBX 
I c omposed of a number of base stations , each having a 
' s pecific range and area of coverage . When emergency 
ser vices (911) are dialed from any mobile telephon e, 
th e PBX intercepts the 911 c all, and dynamically p ro- 
vid es special tr eatment for this ty pe of call before t rans- 
mitting it The P BX operates to identity the base st ation 
thro ugh whi ch the c all was transferred, and provides t he 
cal ler extension numb er or DID number, and the base 
st ation being use d, so that a phone number and lo cation 
ide ntifier are encoded within the coded informatio n lor 
t he call being trans mitted., The standard transmission 
protocol has subadoVess fields for use in encoding this 
information so that it can be included within the trans- 
mitted phone call. 

[0010] When received by the emergency services 
provider, the coded information can be obtained by 
appropriate decoding techniques, and a translation 
table may be used to identify the physical location of t he 
base sta tion initiating the ca ll. 
[OOiTJ Thus, a mobile telephone which initiates an 
emergency call benefits from the inventive system since 
its physical location and extension number are code d 
wi th the telephone call rtsefrf, for use by the emer gency 
servi ce prov ider in quickl y and more efficiently dispate h- 
ing em ergency serv ices to the c orrect location. 
[0012] Other features and advantages of the inven- 
tion will become apparent from the following drawings 
and description. 

BRIEF DESCRIPTION OF "THE DRAWINGS 

[0013] For a better understanding of the invention 
with regard to the embodiments thereof, reference is 
made to the accompanying drawings, in which like 
numerals designate corresponding elements or sec- 
tions throughout, and in which: 

Fig. 1 is a schematic layout diagram of a telephone 
system featuring a hard-wired PBX; 
Fig. 2 is a schematic layout diagram of a telephone 
system featuring a PBX configured to service hard- 
wired and mobile telephones, for providing emer- 
gency call location tracing in accordance with the 
principles of the present invention; 
Figs. 3a is a pictorial diagram of the coding fields 
according to the prior art; and 
Figs. 3b~c are pictorial diagrams of a coded 
address in accordance with the present invention; 
and 

Fig. 4 is a flowchart illustrating the operation of the 
inventive emergency call location tracing system of 
Fig 2. 



DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT 

[0014] Referring now to Fig. 1, there is shown a 

s prior art telephone system 10 featuring a hard-wired 
PBX 12, which includes a prior art device 14 for provid- 
ing location identification information of a tele phone 
whic h has initiated an emergency call. An example of 
£rior art device 14 is provided in the background in con- 

10 nection with US Patents 5,347,56 8 and 5 , 235,63 0 to 
Moody el al. N 
[001 5] Device 1 4 is capable 1 of ide ntifying a sp ecific 
stefion from among a plurality, of physical iy dispersed 
locations 16, 18 and 2 0 serviced by the common PBX 

is 12, wh ich has initiated an emergency call. Thejievice 
tr ansmits identification information regarding the inrtia- 
tio n of the emergen cy call fro m a telephone station 
s erviced by the PBX 12. and translate s the inform ation 
i nto a phone number representative of the station. The 

20 emergency services and public safety officials are typ i- 
cally given a translation table which converts the phone 
nu mbers into physical locations, saving valuable ti me in 
dispatch of emergency services to the correct locat ion. 
JOQlfiL Referring now to Rg. 2, there is shown a 

25 schematic layout diagram of a telephone system 22 fea- 
turing a PBX 24 configured to service hard-wired and 
mobile teleph ones, for pr oviding emergency c all toca- \ 
tfon tra cing in accordance with the principles of the \ 
present invention. 

30 [O&TTT' The hard-wired telephones in this system 22 
are represented by locations 2 fL28, 30 arri34. The 
mobile telephones in system 22 are represented by 
mobile u nits 36 and 3 8. each of which operates via one 
of base stations 40, 42. Either of b ase station s 40, 42 is 

35 active dependent on whether the mobile teleph one is 
wit hin the ran ge of oper ation of the base stat ion. Thus, 
a call placed by mobil e unit 36 w hile in the range of base 
station 40 would be handled by that base station. 
[0018] In accordance with the present invention, 

40 PBX 2 4 is configured so that if an emergerx^ callis 
pl aced by one of mobile units 36 or 38 in system 22, 
PBX 24 intercepts the call and identifies, dyn amically, 
w hich ofbase stations 40, 42 was the source of the call. (* 
The PBX 24 contains a mi crocontroller whic h is aware 

45 of the act ive base station and therefore can identify 
wh ich of them is associated w ith the emergency call, 
sinc e the base station information is included i n the dial- 
in g 'request data stream . Once it has identified the 
sourc e of the c all, PBX 24 proceeds to encode th e caller 1 

so ext ension number or DID number, as well as the base 
s tation being use d. This encoded inform ation-is then 
transmrtted^along with the l J.^^n^Lcall Jtsett, to the 
emerge ncy service s facility reached by the emergency 
call. 

55 [0019] The technique ot encoding the caller exten- 
sion nu mber and active base station can be i mple- 
men ted within the st a ndard transmission protocol. The 
standard transmission protocol for taremrtting calling 
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pa rty information is based on industry standards and is 
maintained in accordance with advisory groups such as 
Bellcore and CCITT (International Telegraph and Tele- 
phone Consultative Commjtt ee). In accordance with 
CCITT recommendation I.223 and ITU-T recommenda- 5 
tion Q.931 (03/93) there exists a subaddress fiel d within 
t he transmission protocol w hich has maximum length of 
20 octet s, i.e., 20 groups of 8 bytes of data. These 
octe ts are designed to carry information elements, , and 
on e of these is dedicated to a calling party number irrfp r- 10 
mation element, which carries the telephone number of 
the calling party, so that the recipient of the telephone 
call can identify the caller. 

[0020] As illustrated in Fig. 3a. within the calling 
party number information element there is a subad- is 
dress which can be sent along with the calling partyTel- 
ephone number. Fig. 3a is a pictorial diagram of t he 
ca lling party number information element as per the 
C CITT recommendati6rTa931 03/93 (Fig. 4-17/Q.S3 1, 
p.82). Bits 5. 6' and 7 of Byte (Octet) 3 are set frJWO 20 
respectively to identify the subaddress as User speci- 
fied, and the length of the subaddress field is encoded 
in Byte 8. The maximum length of this subaddress infor- 
mation field is 20 Bytes, which is sufficient for the pur- 
pose of encoring additional information regarding the 25 
location of the base station of the calling party. 
[0021] As illustrated in Fig. 3b, a coded address can 
bejjse d to represent a telephone extension number in a 
P BX, such as "ext ension 501" by the symbolic repre- 
sentation "EXT501". This is comm only known a s the 30 
caller ID i nformation, and allow s the receiving party to 
identi fy the caller's ph one number 
[0022] In accordance with the present invention, as 
illustrated in Fig. 3c, the coded address may be 
ext ended to include added information, sucti as the 35 
l ocation identification information of the base sta tion. 
For example, after the extension number as shown in 
Figytt), the letter "L"(location) may be addded followed 
by the location identification, such as BS1 (B ase station 
1). Any number of identifying plans could be used, 40 
including assigning a pseudo-number to each base sta- 
tion. 

[0023] Alternatively, if the space in the subaddress 
field is sufficient, the jocation identification inform ation 

"X^IL^DFL^ hich could be in terpreted a s "ex ten- 
sion 50 1, location 2nd floo r", and" this may be further 
condensed by eliminating the L symbol for location, and 
providing just the details. 

[0024] Thus, the inventive method provides a trans- so 
mission protocol with J prati^ jdentif^ 
in addition to the calling [ party number the 
source of emergency calls from mobile telephones 
using a wireless^BX 24. The emergency services sta- 
tion which receives the emergency call can be provided ss 
with a translafionTabfe i which translates the location 
identification information into a physical location for dis- 
patching the emergency services team to the correct 



location. 

[0025] Referring now to Rg. 4, there is shown a 
flowchart illustrating the operation of the inventive emer- 
gency call location tracing system of Rg 2. The software 
may be implemented in a microprocessor, such as an 
Intel Pentium or other equivalent microprocessor, form? 
ing part of the hardware configuration of PBX 24. 
[0026] In block 50, the system operation begins with 
a mobile telephone extension which initiates a tele- 
phone call by dating a telephone number. In block 52, it 
is determined whether the dialing extension initiating 
the call is a fixed or mobil e telephone, and if fixed, then 
in block 54, the call is passed through PBX 24 with the 
caller ID extension number added to the transmission 
protocol. This is shown in the prior art diagram of Rg. 
3a. indicating "EXT 501 \ for telephone extension 501 . 
[0027] If it is d etermined that the call was in itiated 
by a mobile telephone, then in block 56. the type of call 
is de termine d. If t he initiated call is not an emergency 
call, t hen in block 5 8 th e call is passed by PBX 24, and 
onl y the caller ID information is added to the transmis- 
sion protocol, simUatio the. procedure of block .54. for a 
fixed t elepho ne.Jf , however, the initiated call is an emer- 
gency call, then in block 60 the location of the transmit- 
ting base station is added as a location identifier, per the 
procedures described previously with respect to Rg. 3c, 
and the call is passed in block 62 via PBX 24. 
[0028] In summary, a mobile telephone which initi- 
ates an emergency call benefits from the inventive sys- 
tem and method since its physical location and 
extension number are coded with the transmission of 
the telephone call rtserf, for decoding and use by the 
emergency service provider in quickly and more effi- 
ciently dispatching emergency services to the correct^ 
location. 

[0029] Having described the invention with regard 
to certain specific methods and embodiments thereof, it 
is to be understood that the description is not meant as 
a limitation, since further modifications may now sug- 
gest themselves to those skilled in the art, and it is 
intended to cover such modifications as fall within the 
scope of the appended claims. 

Claims 

1. In a wireless telephone system having at least a 
plurality of base stations at different locations serv- 
icing mobile telephones, a system for identifying the 
location of a mobile telephone which has initiated a 
call to an emergency call service location, said sys- 
tem comprising: 

means for identifying an active base station 
which is relaying the initiated call to the emer- 
gency call service location; 
means for encoding the initiated call with a 
location identifier associated with said active 
base station; and 
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2. 



means for transmitting said encoded initiated 
call to the emergency call service location, 
such that when received at the emergency call 
service location, said location identifier can be 
provided for use in' dispatching emergency 
services. 

The system of claim 1 wherein said encoding 
means comprises means for coding within a subad- 
dress of a transmission coding field said location 
identifier associated with said active base station. 



10 



encoding the initiated call with a location identi- 
fier associated with said active base station; 
and 

transmitting said encoded initiated call to the 
emergency call service location, 

such that when received at the emergency call 
service location, said location identifier can be 
provided for use in dispatching emergency 
services. 



The system of claim 1 wherein the plurality of base 
stations are all associated with a private branch 
exchange (PBX) which has been modified to 
inc.jde said identifying, encoding and transmitting 
means to provide said location identifier for use in 
dispatching emergency services. 



The system of claim 1 wherein said identifying 
means provides caller identification information 
(caller ID) coded within a subaddress of a transmis- 
sion coding field. 

The system of claim 6 wherein said encoding 
means adds said location identifier to said caller ID 
information. 

The system of claim 6 wherein said caller ID infor- 
mation includes a telephone extension number of a 
PBX, enabling the emergency call service location 
to redial the mobile telephone which has initiated 
the emergency call. 

In a wireless telephone system having at least a 
plurality of base stations at different locations serv- 
icing mobile telephones, a method of identifying the 
location of a mobile telephone which has initiated a 
call to an emergency call service location, said 
method comprising the steps of: 

identifying an active base station which is relay- 
ing the initiated call to the emergency call serv- 
ice location; 
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The system of claim 1 wherein the plurality of base 
stations are all associated with a PBX which has 
been modified to include an add-on device compris- 
ing said encoding means to provide said location 
identifier for use in dispatching emergency serv- 
ices. 25 



The system of claim 1 wherein said means for iden- 
tifying an active base station comprises a microcon- 
troller for examining the base station information 
included in a dialing request data stream, to deter- 
mine which of said plurality of base stations is 
active and has initiated the call. 



30 



35 



40 



45 



50 



10. The method of claim 9 wherein said encoding step 
is performed by coding within a subaddress of a 
transmission coding field said location identifier 
associated with said active base station. 

1 1 . The method of claim 9 wherein the plurality of base 
stations are all associated with a private branch 
exchange (PBX) which has been modified to 
include add-on procedures for performing said 
identifying, encoding and transmitting steps to pro- 
vide said location identifier for use in dispatching 
emergency services. 

1 2. The method of claim 9 wherein said identifying step 
is performed by a microcontroller for examining the 
base station information included in a dialing 
request data stream, to determine which of said 
plurality of base stations is active and has initiated 
the call. 

13. The method of claim 9 wherein said identifying step 
comprises provision of caller identification informa- 
tion (caller ID) coded within a subaddress of a 
transmission coding field. 

14. The method of claim 13 wherein said encoding step 
adds said location identifier to said caller ID infor- 
mation. 

1 5. The method of claim 1 3 wherein said caller ID infor- 
mation includes a telephone extension number of a 
PBX, enabling the emergency call service location 
to 

redial the mobile telephone which has initiated 
the emergency call. 



55 



5 



EP1009177 A2 



10 



12 



PBX 



16 



18 



FIG.l 

PRIOR ART 



z: 



20 



ROOM 1 




ROOM 2 




ROOM 3 


EXT 




EXT 




2nd FLOOR 


101 




102 




EXT 103 



26 




28 



ROOM 1 




ROOM 2 




EXT 




EXT 




101 




102 





501 




5 5 



It 



BASE 
STATION 
1 

1st FLOOR 



34 



ROOM 4 
2nd FLOOR 
EXT 104 



502 



BASE 
STATION 
2 

fend FLOOR 



FIG.2 



6 



EP 1009 177 A2 



in 
t 

I— 

o 



CO 

b: 

CD 



in 



CO 
CO 
UJ 

cc 

Q 
O 

3 

=> 
CO 



cc 
< 

Q_ 

o 



< 



00 



eg 



LU 



UJ 



LU 

LU 
— I 
UJ 

o 

I — 

a: 
o 



to 
\— 

UJ 
»— 

z. 

O 

o 

CO 
CO 
UJ 

cr 
q 
o 
< 

CD 

r> 

CO 



or 
< 

O 



< 



o °k 

Q_ 



z a: 

o ^ 



CO 
CO 
UJ 

a: 

Q 
Q 
< 
CO 

CO 



o 

UJ 

a. 



X 
UJ 



o 

or 
o 



CO 
CO 
UJ 

o 

Q 
< 
CD 
ID 
CO 



CO 
CD 



O 

m 



X 
UJ 



O 
CO 

o 



CO <c 

t— — < ~ 
iv , a: 

^ CL 



o 
m 



x 

UJ 



CO 

d 

El, 



7 



EP 1009 177 A2 



( START 







EXTENSION 
DIALS A TEL. 
NUMBER 







PASS CALL 
WITH MOBILE 
EXTENSION No. 
FOR CALLER ID 



50 




c 



54 



.FIXED 


PASS CALL 


WITH EXTENSION 




No. FOR 




CALLER ID 



60 



APPEND 
IDENTIFIER OF 
TRANSMITTING 
BASE STATION 
TO CALLER ID 







PASS 


CALL 



62 



FIG.4 



8 



